





























































































































































































































































































































































































































































































































f (θ |D) ∝ f (θ ) f (D1 |θ ) f (D2 |θ )
∝ f (θ |D1) f (D2 |θ )
,	493	
where	 f (θ |D1)∝ f (θ ) f (D1 |θ ) 	is	the	posterior	distribution	of	θ	when	only	D1	are	494	

















































































































































































































































































































	 f (t,r |D,mi ) =
1
zi
f (t) f (r | t,mi ) f (D | t,r) ,	791	
	 26	
where	792	










zi / zr Pr(mi )






















∑ ℓβ j ,	805	
where	wj	are	the	Gauss-Legendre	quadrature	weights,	and	 ℓβ j 	is	the	average	of	log-806	








∑ ℓβ j( ) / ESS ,	809	
where	the	variance	is	calculated	over	the	MCMC	sample	of	 ℓβ j ,	and	ESS	is	the	effective-810	
sample	size	of	 ℓβ j .	811	
812	
fβ (t,r |D,mi )∝ f (t) f (r | t,mi ) f (D | t,r)











































































































































































































































































































































































































Study		 Data/Analysis		 Primates	 Haplorrhini	 Anthropoidea	 Platyrrhini	 Catarrhini	 Homininae	 Strepsirrhini	 Lorisiformes	 Lemuriformes	
Sarich	and	Wilson	(1967)	 Immunological	
distance/strict	clock	
	 	 	 	 	 5	 	 	 	
Hasegawa,	et	al.	(1985)	 896	bp	mtDNA/strict	clock	 	 	 	 	 	 3.7	 	 	 	
Koop,	et	al.	(1989)	 B-globin	DNA	
sequences/strict	clock	
55	 	 40	 	 25	 	 	 	 	




	 	 	 47.6	 	 6.7	 	 	 	
Goodman	et	al.	(1998)	 60-80	Kbp	globin	gene	
region/local	clocks	
63	 58	 40	 	 	 7	 50	 23	 45	
Yang	and	Yoder	(2003)	 2404	bp	mtDNA/local	
clocks	
	 	 57.6	 	 	 	 69.9	 38.9	 64.8	
Poux	and	Douzery	(2004)	 1278	bp	nDNA/local	clocks	 	 56.7,	58.4	 	 	 	 	 45.4,	46.7	 13.8,	14.2	 39.6,	40.7	
Eizirik,	et	al.	(2004)	 8,182	bp	nDNA/relaxed	
clock	




77.5	 	 42.9	 20.8	 30.5	 8.6	 57.1	 	 	
Bininda-Emonds,	et	al.	(2007)	 51,089	bp	mtDNA	&	
nDNA/ad	hoc	relaxed	clock	
87.7	 	 	 	 	 	 	 	 	
Chatterjee,	et	al.	(2009)	 6,138	bp	mtDNA	&	2,157	bp	
nDNA/relaxed	clock	
63.7	 	 42.8	 26.6	 23.4	 10.7	 51.6	 37.5	 46.2	
Perelman,	et	al.	(2011)	 34,927	bp	DNA/relaxed	
clock	w/independent	rates	


































Alignment	 Partitiona	 Sites	 Species	 Missing	datab	
Springer	et	al.	 1.	mit	1st+2nd	 4,816	 330	 61.4%	
	 2.	mit	3rd	 2,408	 330	 61.4%	
	 3.	mit	RNA	 2,169	 220	 45.7%	
	 4.	nuclear	1st+2nd	 16,309	 239	 53.8%	
	 5.	nuclear	3rd	 8,156	 239	 53.8%	
	 6.	nuclear	non-coding	 27,274	 220	 46.3%	
	 Partitions	1–6	 61,132	 372	 51.1%	(68.8%)	
	 	 	 	 	
dos	Reis	et	al.	 7.	nuclear	1st+2nd	 2,253,316	 10	 0.0%	
	 8.	nuclear	3rd	 1,126,658	 10	 0.0%	
	 Partitions	7–8	 3,379,974	 10	 0.0%	(97.3%)	
	 	 	 	 	













Crown	Group	 Minimum	(Ma)	 Maximum	(Ma)	 MCMCTree	Calibrationb	









Catarrhinic	 25	(†Kamoyapithecus)	 33.7	(absence	of	hominoids)	 B(0.25,	0.337,	0.01,	0.10)	
Anthropoideac	 41	(K-Pg	fossil		modelingc)	 62.1	(K-Pg	fossil	modelingd)	 ST(0.4754,	0.0632,	0.98,	22.85)	
Strepsirrhinic	 37	(†Saharagalago)	 58	(unlikely	before	†Altiatlasius)	 B(0.37,	0.58,	0.01,	0.10)	
Primatesc	 57.6	(K-Pg	fossil	modelingc)	 88.6	(K-Pg	fossil	modelingd)	 S2N(0.474,	0.65,	0.0365,	-3400,	
0.6502,	0.1375,	11409)	
Euarchontac	 65	(†Purgatorius)	 130	(absence	of	placentals)	 G(36,	36.9)	
Strategy	B	 Chimp-Human	 5.7	(†Orrorin)	 10	(absence	of	hominines)	 B(0.057,	0.10,	0.01,	0.05)	
Gorilla-Human	 7.25	(†Chororapithecus)	 -	 L(0.0725,	0.1,	2)	
Hominidae	 11.2	(†Sivapithecus)	 33.7	(absence	of	pongines)	 B(0.112,	0.337,	0.05,	0.05)	
Catarrhini		 23.5	(†Proconsul)	 34	(absence	of	hominoids)	 B(0.235,	0.34,	0.01,	0.05)	
Anthropoidea	 33.7	(†Catopithecus)	 -	 L(0.337,	0.1,	2)	
Haplorrrhinia	 45	(†Tarsius)	 -	 L(0.45,	0.1,	2)	
Strepsirrhini	 33.7	(†Karanisia)	 55.6	(absence	of	strepsirrhines)	 B(0.337,	0.556,	0.01,	0.05)	
Primates	 55.6	(†Altiatlasius)	 -	 L(0.556,	0.1,	2)	




Lorisesc	 14	(Lorisidae	gen	et	sp.	nov)	 37	(unlikely	before	†Karanisia)	 B(0.14,	0.37,	0.01,	0.10)	




Platyrrhinic	 15.7	(stem	Pitheciinae)	 33	(unlikely	before	†Catopithecus)	 B(0.157,	0.33,	0.01,	0.10)	
Atelidaec	 12.8	(†Stirtonia)	 18	(unlikely	before	†Soriacebus)	 B(0.128,	0.18,	0.01,	0.10)	






































Dataset	 Model	 Log	Marginal	La	 BFb	 Pc	
Mitochondrial	1st	
and	2nd	c.p.	
SC	 –16,519.03	(0.010)	 1.3	×	10–18	 1.2	×	10–18	
IR	 –16,480.58	(0.021)	 0.063	 0.060	
AR	 –16,477.82	(0.035)	 -	 0.94	
	 	 	 	 	
Mitochondrial	
3rd	c.p.	
SC	 –16,684.50	(0.014)	 -	 0.61	
IR	 –16,686.29	(0.043)	 0.17	 0.10	
AR	 –16,685.26	(0.040)	 0.47	 0.29	
	 	 	 	 	
Mitochondrial	
RNA	
SC	 –7,906.85	(0.0087)	 0.74	 0.39	
IR	 –7,908.40	(0.015)	 0.16	 0.08	
AR	 –7,906.55	(0.023)	 -	 0.53	
	 	 	 	 	
Nuclear	1st	and	
2nd	c.p.	
SC	 –32,179.80	(0.0092)	 0.0047	 0.0037	
IR	 –32,175.77	(0.022)	 0.27	 0.21	
AR	 –32,174.44	(0.032)	 -	 0.79	
	 	 	 	 	
Nuclear	3rd	c.p.	 SC	 –24,535.33	(0.012)	 7.2	×	10–12	 6.7	×	10–12	
IR	 –24,512.45	(0.038)	 0.062	 0.058	
AR	 –24,509.67	(0.030)	 -	 0.94	
	 	 	 	 	
Nuclear	UTR	and	
introns	
SC	 –64,739.20	(0.016)	 5.7	×	10–4	 3.8	×	10–4	
IR	 –64,732.41	(0.038)	 0.51	 0.34	
AR	 –64,731.73	(0.046)	 -	 0.66	
	 	 	 	 	
Alld	 SC	 –162,684.8	(0.024)	 2.1	×	10–103	 2.1	×	10–103	
IR	 –162,467.0	(0.086)	 8.4	×	10–9	 8.4	×	10–9	



























































Supplementary Figure 1 
	
